The 4th annual Ontario Thoracic Cancer Conference at Niagara-on-the-lake focused on the themes of innovations in the management of lung cancer, controversies in the management of esophageal cancer, and molecular targeted therapies in lung cancer. This conference summary highlights the presentations and provides clinicians with a referenced update on these topics.
INTRODUCTION
The 4th annual Ontario Thoracic Cancer Conference was held at Niagara-on-the-lake, april [17] [18] [19] 2009 , bringing together health care professionals interested in thoracic oncology in the province of Ontario. attendees at this conference spanned the disciplines of surgical, radiation, and medical oncology, respirology, pathology, nursing, support services, and radiation therapy. advocates for lung cancer patients were also in attendance. For the first time this year, a session on the management of esophageal cancer was presented, as were a session on new innovations in radiation therapy and an update on molecular targeted therapy. a poster session highlighted research work being done by trainees, whose abstracts are published in the appendix to this report.
HIGHLIGHTS
This year's meeting highlighted three themes:
Innovations in the management of lung cancer • Controversies in the management of esopha-• geal cancer Molecular targeted therapies for lung cancer •
Innovations in Lung Cancer Management

2.1.1
Radiation Therapy Professor Jake Van dyk, from the University of Western Ontario and the london Health Sciences Centre, delivered the first keynote address, "New advances in radiation Therapy for Non-Small Cell Lung Cancer" (nsclc).
Three major problems are encountered in the treatment of nsclc:
accurate delineation of the target • Precision delivery of high-dose radiation to the target • Minimization of radiation exposure to surround-• ing normal critical tissues-for example, normal lung and esophagus
The potential solutions for these problems involve better imaging by incorporating positron-emission tomography (pet) for accurate localization and by avoiding geometric misses [1] [2] [3] , by using image-guided radiation therapy 4 for dose escalation and tumour adaptive changes to improve local control 5, 6 , and by minimizing collateral damage to critical tissues.
Innovative new radiation delivery treatment systems that include the use of tomotherapy 7 , robotic radiosurgery, stereotactic body radiation treatment, and magnetic resonance-guided radiation have been evaluated. The use of respiratory gating methods to minimize exposure of normal lung tissue is important in the development of these new, highly conformal radiation techniques, so as to reduce the risk of radiation pneumonitis as the radiation dose is escalated beyond traditional levels.
dr. Stewart Gaede, from the london Health Sciences Centre, spoke on "respiratory Gating in lung Cancer applications, Including 4d CT-Based Treatment Planning." respiratory management techniques that include tumour tracking methods, tumour immobilization, breath-hold methods, and respiratory gating were reviewed. at the london regional Cancer Centre, 96 patients have been treated using respiratory-gated radiotherapy with either liver metastases or lung tumours. Based on evaluation of dose-volume histogram parameters, respiratory gating reduces the amounts of normal lung and liver that receive a significant dose. However, optimal techniques are still being investigated to correlate the use of external marker motion with internal tumour or organ motion 8 . despite the uncertainties of dose distribution and organ tracking, the use of respiratory gating is a promising strategy to aid in dose escalation, in the avoidance of critical structures influenced by respiration, and in the delivery of intensity-modulated radiation treatments.
2.1.2
Reducing Wait Times dr. Carol Sawka, Vice President, Clinical Programs and Quality Initiatives, Cancer Care Ontario (cco), gave the second keynote address on "access to Cancer Services in Ontario: a Progress report."
Access to care can be defined as "equitable and timely access to appropriate care when needed." The patient journey from onset of symptoms to treatment is influenced by many factors, which include the type and stage of cancer, the treatment and services selected by the physician, and patient choices for therapy. Cancer Care Ontario is dedicated to improving the patient experience, and the organization uses a number of strategies to improve the performance of cancer services. It has created the Cancer System Quality Index (csqi) 9 , a Web-based public reporting tool that serves as a system-wide monitor tracking the quality and consistency of key cancer services that span the spectrum from prevention to end-of-life care. The csqi has about 30 key indicators, and each indicator is a specific measure of progress against one of six goals that help focus efforts to improve the cancer system in Ontario. One of the key indicators is wait times, whose principle is that wait time targets should be based on the biologic behaviour of the cancer. Wait times for surgical and radiation therapy are improving, but access to systemic therapy still needs improvement. The lung Cancer disease Pathway Management initiative at cco will focus on the patient journey to make improvements in the cancer system. It will bring together experts focused on lung cancer to evaluate the continuum of care, to map the patient journey, to evaluate the system's performance, and to develop an integrated improvement program.
Methods to improve the performance of the system have included the development of thoracic diagnostic assessments units (daus) as presented by dr. Matthew Kilmurry and Ms. Jennifer Parkins from the Grand river regional Cancer Centre.
The dau was a joint venture between the regional cancer centre and its two host hospitals in the Waterloo-Wellington local Health Integration Network (lhin). The lhin's lung cancer patients have a long wait time and uncoordinated care pathways for referrals and diagnostic imaging. The dau provides timely access to diagnosis and treatment, interdisciplinary focused care, multidisciplinary case conferencing, and implementation of evidence-based care. The most common diagnostic test ordered is a computed tomography (ct)-guided biopsy, followed by bronchoscopy, mediastinoscopy, and pet imaging. To reduce the wait time from ct to diagnosis, prebooked slots were made available in medical imaging. as a result, wait time was reduced to 27 days from 74 days, which parallels the initial experience of the Time to Treat initiative at the Toronto East General Hospital 10 . Future plans include integrating the dau into the surgical oncology program, expanding the nursing role, and further engaging regional physicians. Cancer Care Ontario has set up a guideline on the establishment of diagnostic programs 11 .
a diagnostic test commonly requested through the dau is pet imaging. an update on the role of pet in staging and managing lung cancer was presented by dr. Yee Ung, from the Odette Cancer Centre. In lung cancer, pet imaging shows high sensitivity and specificity over conventional imaging, a finding that has been systematically reviewed 12 . More recently, two clinical trials in lung cancer by the Ontario Clinical Oncology Group have shown the utility of pet for staging the mediastinum in early-stage resectable lung cancer 13 and in selecting appropriate locally advanced lung cancer patients for aggressive combined-modality therapy 14 . as a result of these clinical trials, lung cancer patients in Ontario now have access to pet imaging as part of their care when they fit the foregoing criteria.
2.1.3
Interdisciplinary Care The patient journey for lung cancer involves interaction with many disciplines, and there is an expanding role for the advanced practice nurse (apn), as presented by Ms. lorraine Martelli-reid, an apn from the Juravinski Cancer Centre.
The roles of the apn span the spectrum from clinical care to education, research, and organizational leadership. a retrospective review at the Juravinski Cancer Centre (jcc) of patients undergoing postoperative adjuvant chemotherapy with cisplatin and vinorelbine in the National Cancer Institute of Canada (ncic) Clinical Trials Group (ctg) br.10 15 trial showed an absolute survival difference of 15%. However, the chemotherapy regimen is difficult to complete: only 50% of patients on the ncic br.10 clinical trial were able to complete all 4 cycles of chemotherapy. at the jcc, however, 84% of patients were able to complete the 4 cycles. Support from an apn is vital in helping to manage symptoms during chemotherapy and in providing education and counselling for the patients. a novel apn-led "Take a Breather Clinic" was established to help lung cancer patients with symptoms of dyspnea. Dyspnea had been identified as a significant symptom using the Edmonton Symptom assessment System (esas).
Use of the esas as a common tool for assessment was initiated through the Provincial Palliative Care Integration Project (ppcip) funded by the Ministry of Health and long-Term Care and cco. dr. Jeff Myers, palliative physician and Toronto Central lhin lead for the project, indicated that the aim was to target all lung cancer and palliative care patients in the regional cancer centres and all palliative patients in the home setting. By using common tools that incorporate a symptom measurement scale (that is, the esas 16 ), symptom management guidelines for intervention, and a palliative performance scale, it would be possible to evaluate patient symptoms and to monitor progress through the course of a patient's care. The success of the ppcip led to the next stage (that is, the Ontario Cancer Symptom Management Collaborative), which includes all cancer patients with participation of all regional cancer centres and community care access centres. This project has given a "voice" to the patient's symptoms, which may or may not be usually discussed, and has provided a common language for communication between care providers.
Controversies in the Management of Esophageal Cancer
This year's meeting explored selected issues in esophageal cancer. adenocarcinomas of the esophagus and gastroesophageal junction are increasing in incidence, and squamous cell cancers are decreasing. The 5-year survival rates are poor in surgically resected patients, emphasizing the need for more effective adjunctive therapies. dr. Jennifer Knox from the Princess Margaret Hospital reviewed the major clinical trials involving preoperative chemotherapy [17] [18] [19] or preoperative chemoradiation 20 . Preoperative chemoradiation for adenocarcinomas improves overall survival and achieves higher pathologic complete response rates than are seen with chemotherapy alone, but the regimen is more toxic. Improvement in overall survival is less certain with preoperative chemoradiation in squamous cell carcinomas, but local control is improved over that with surgery alone. The ability to evaluate response to neoadjuvant therapy would be useful for prognostication. The municon trial 21 evaluated the strategy of using pet to determine the length of preoperative chemotherapy before surgery in locally advanced gastroesophageal junction cancers. In that trial, patients underwent a pet scan at baseline and then proceeded to neoadjuvant chemotherapy with cisplatin and 5-fluorouracil. After 2 weeks of therapy, a re-evaluation pet scan separated the metabolic non-responders (less than 35% decrease in standardized uptake value) from the responders. The non-responders by pet proceeded to surgery immediately; the responders continued the rest of their chemotherapy to 12 weeks before receiving surgery.
responders by pet had a 96% r0 resection rate and a 58% major pathologic response (defined as less than 10% residual tumour).
The use of pet in radiation treatment planning was evaluated by dr. danny Vesprini and colleagues from the Odette Cancer Centre. Their study evaluated the effect of the addition of fused pet-ct imaging over ct alone in the identification of the gross tumour volume (gtv) in patients with esophageal cancer 22 . Ten patients with esophageal cancer underwent pet and ct imaging in radiation treatment position, and the resulting image sets were fused. Six radiation oncologists independently contoured the gtv using ct data alone, supplemented with standardized clinical and diagnostic imaging information. The same radiation oncologists then contoured the gtv using the co-registered pet-ct images. The standard deviation of the gtv length and volume were used a measure of inter-observer and intra-observer variation. The average observer agreement index using pet-ct was 72.7% as compared with 69.1% using ct alone. The pet-ct significantly improved both inter-observer and intra-observer variability in the identification of the primary gtv.
Molecular Targeted Therapies for Lung Cancer
The third keynote address on "Current Perspectives in the Treatment of advanced Non-Small Cell lung Cancer" was given by dr. Natasha leighl, from the Princess Margaret Hospital.
as the biology of tumour progression becomes better understood, newer targets for biologic therapies will become available for clinical trials. Currently, a wealth of molecular targeted therapies are under investigation in nsclc. The most promising new therapies target either the vascular endothelial growth factor (vegf) 23 or the epidermal growth factor receptor (egfr) 24 . Two important randomized phase iii clinical trials evaluated the addition of bevacizumab to standard chemotherapy as compared with standard chemotherapy alone in advanced-stage (iiib/iv) and recurrent nsclc. The Eastern Cooperative Oncology Group E4599 trial 25 and the avail trial 26 showed improved progression-free survival for their bevacizumab arms. In the E4599 trial, overall median survival also improved to 12.3 months from 10.3 months [hazard ratio (hr): 0.79; p = 0.003], and the adenocarcinoma subgroup had a more significant improvement in overall median survival to 14.2 months (hr: 0.69). The avail trial did not demonstrate a survival benefit. The incidence of grade 3 or more serious adverse events on these trials was low, ranging from 0.3% to 9% for bleeding, hypertension, proteinuria, febrile neutropenia, and arterial thrombosis. a promising vegf small-molecule inhibitor, cediranib, was evaluated by the ncic ctg in a phase ii/ iii study design-the ncic br.24 trial. Patients were randomized to carboplatin and paclitaxel with MEETING rEPOrT cediranib or a placebo; the cediranib arm had an increased response rate of 38% as compared with 16% (hr: 0.77) 27 , but some toxic deaths from dehydration and diarrhea occurred. The follow-up trial, ncic br. 29 will use a lower dose of cediranib to reduce the occurrence of side effects.
The flex trial evaluated the use of cisplatin and vinorelbine with or without cetuximab (a monoclonal antibody against egfr) in first-line treatment of stage iiib/iv nsclc. The cetuximab arm had a median overall survival of 11.3 months as compared with 10.1 months, and a 1-year survival of 47% as compared with 42% (hr: 0.871; p = 0.044) 28 . Patients who developed an early acne-like rash experienced a median overall survival of 15 months. a current controversy is the role for maintenance therapy after completion of first-line treatment with a platinum doublet. In a trial by Ciuleanu et al. 29 of maintenance after completion of platinum chemotherapy, patients were randomized to either pemetrexed or placebo (2:1 randomization), resulting in a median progression-free survival of 4.3 months as compared with 2.6 months (hr: 0.502; p < 0.00001), and an improvement in overall survival to 13.4 months as compared with 10.6 months (hr: 0.79; p = 0.012), with a significant difference of 14.4 months as compared with 9.4 months (p = 0.0025) in non-squamous histology. Similar results were seen for the use of targeted therapies for maintenance on the saturn 30 and atlas 31 trials that used erlotinib, or bevacizumab with or without erlotinib, although survival data are pending.
THE GREAT DEBATES
Three issues were debated at this year's meeting: a comparison of current outcomes in patients treated using sbrt with those in patients undergoing surgery for stage i nsclc are limited by the accuracy of staging. Patients referred for radiation often have significant medical comorbidities that preclude surgical resection, and they are often clinically staged where surgical candidates are pathologically staged. In addition, the radiation dose used to control earlystage nsclc is very important: The dose given must be effective enough to eradicate small lung cancers.
In a large retrospective multi-institutional study of sbrt using biologically effective doses of radiation for stage i nsclc, a 5-year survival rate of 53.9% was achieved, and in the subset of operable lung patients, the survival increased to 70.8% 32 . The toxicities associated with sbrt for peripheral locations are minimal; they include radiation pneumonitis (5.4%), mild dermatitis (1.2%), and rib fracture (1.6%). Centrally located lesions may carry a higher risk of bronchial stenosis with lung collapse, and current clinical trials are evaluating the safety of treating central lesions with sbrt. The major concern with sbrt is the effect of radiation on patients with poor pulmonary function. However, an analysis of 70 medically inoperable stage i nsclc patients with poor baseline pulmonary function did not predict for decreased survival or decreased pulmonary function after treatment 33 .
Surgical resection is still the standard of care for resectable early-stage nsclc. Innovations with minimally invasive surgical techniques-that is, videoassisted thoracoscopic surgery (vats)-have reduced surgical morbidity. In selected cases, outcomes may be better than those with standard lobectomy 34 . The safety and efficacy of vats lobectomy compared with open lobectomy have been systematically reviewed, and no statistically significant differences were observed in terms of postoperative prolonged air leak, arrhythmia, pneumonia, mortality, or risk of locoregional recurrence 35 . Today, patients that might not have been considered for open lobectomy may therefore, with vats, still be surgical candidates.
The choice of sbrt or surgery for stage i nsclc will be multifactorial, but appropriately selected patients will do well with either option.
Preoperative Versus Postoperative Chemoradiation for Esophageal Cancer
dr. rebecca Wong, Princess Margaret Hospital, debated dr. richard Malthaner, london Health Sciences Centre, in the second debate on esophageal cancer. Surgery alone is insufficient treatment for resectable, but locally advanced, cancers of the esophagus because locoregional and distant recurrence rates are significant. Therefore using either preoperative or postoperative therapy may be useful in improving outcomes. The advantage of using a preoperative approach are these:
Tumour downstaging can occur before surgi-• cal resection. radiation target volumes are smaller.
•
Perioperative morbidity is less.
• radiation dose is more effective in an undis-• turbed tumour.
In esophageal cancer, 10 randomized controlled clinical trials have involved 1209 patients. The hr for all-cause mortality was 0.81 for neoadjuvant chemoradiotherapy as compared with surgery alone, corresponding to a 13% absolute difference in survival at 2 years favouring neoadjuvant chemoradiation 20 .
Postoperative chemoradiotherapy holds these advantages:
Postoperative adjuvant therapy can be tailored • using the accurate stage. Unnecessary treatment of early-stage esophageal • cancer is avoided. Surgery is better tolerated.
Immediate improvement is achieved in the major • presenting symptom, dysphagia.
No randomized controlled trials have compared postoperative chemoradiation with surgery alone, and none have compared preoperative chemoradiation with postoperative chemoradiation. at the london regional Cancer Centre, a retrospective review of patients with lymph-node-positive disease who, after surgical resection, were given postoperative chemoradiation showed that the postoperative treatment, as compared with no treatment, was associated with significantly longer survival 36 . a definitive clinical trial comparing preoperative with postoperative chemoradiation would be useful in determining the precise benefit in terms of survival and quality of life.
Endoscopic Mucosal Resection Versus Surgery for Esophageal Cancer
dr. Norman Marcon, St. Michael's Hospital, debated dr. richard Inculet, london Health Sciences Centre, in the third debate on the treatment of early esophageal cancer. The dilemmas faced in the treatment of highgrade dysplasia and intramucosal adenocarcinoma 37 include the confidence of the pathologic diagnosis, • the malignant risk of the lesion, • the completeness of the resection, • the morbidity and mortality of the treatment, and • the eradication of the disease. • Endoscopic therapy can be either endoscopic mucosal resection or endoscopic submucosal dissection (basically removing the mucosal tissue down to and including the submucosa). For endoscopic resection to be successful, there must be accurate staging of the disease, a low failure rate, an accurate method of surveillance, good functional results post treatment, and an effective way to deal with the underlying cause-that is, gastroesophageal reflux disease 38 . For surgical resection to be successful, there must be a low complication rate, a reasonable functional result, and a high curative potential 39 . Both treatment options are suitable, depending on patient compliance, disease characteristics, extent of disease, and expertise of the treating physician.
POSTER PRESENTATIONS
research by the medical trainees was highlighted in the poster presentations. The abstract review committee selected two posters for oral presentation. The first, by Dr. Meredith Giuliani, was titled "Prophylactic Cranial Irradiation Utilization rates in limited-Stage Small-Cell lung Cancer." The second, by dr. Jeffrey Cao, was a "Systematic review of the Cost-Effectiveness of PET in Staging of NonSmall-Cell lung Cancer and Management of Solitary Pulmonary Nodules." The abstracts are published in the appendix to this report.
SUMMARY
The Ontario Thoracic Cancer Conference continues to bring together people interested in the management of patients with thoracic malignancies. It remains an excellent forum to foster research and wide multidisciplinary interaction. We extend our thanks to all who made this meeting such a success, including our sponsors, Astra Zeneca and Lilly (platinum level), Olympus (gold level), and Boehringer Ingelheim (silver level). Background: Imaging by positron-emission tomography (pet) is increasingly used to stage and plan radiotherapy (rt) in patients with non-small-cell lung cancer (nsclc). The effect of this approach on rt volumes is not yet fully known. The present study evaluated differences in V 20 (a predictor for radiation pneumonitis) and contoured rt volumes in pet-versus computed tomography (ct)-based plans for stage iii nsclc.
Differences in
Methods: as part of their work-up, 18 patients underwent pet and ct. The rt volumes were initially contoured using the ct data alone. Contours were then modified by information from the pet imaging. differences between the paired contours and V 20 determinations for each patient were calculated.
Results: The average difference between the total contoured gross tumour volume for the pet and ct approaches was similar (1.13 cm 3 ). In 5 of 18 patients, volume differences of more than 25 cm 3 were observed. The average difference between the contoured planning target volumes for the two approaches was more varied (pet volumes were larger on average by 12.99 cm 3 ). In 6 of 15 patients, volume differences of more than 50 cm 3 were observed. The calculated V 20 was similar between the two approaches (ct plans were larger on average by 0.19%) with a range of -2.8% to 4.5%. The range of V 20 based on ct was 15.2% to 37.7%; on pet, it was 14.7% to 36.7%.
Conclusions:
Overall, there appears to be only a small change between the contoured gtv and the planning target volume when using pet or ct imaging. However, in a proportion of patients, the contoured volumes are quite different. The ultimate effect of these differences will need to be validated by clinical outcomes.
Inter-observer and Intra-observer Reliability for Lung Cancer
Target Volume Delineation Louie A, Rodrigues G, Gaede S. London Regional Cancer Centre, University of Western Ontario, London, Ontario.
Objectives:
The purpose of the present study was to investigate inter-and intra-observer target volume delineation (tvd) error in the setting of four-dimensional (4D) computed tomography (ct) image data acquisition in thoracic tumours.
Methods: Six radiation oncologists contoured the primary and nodal gross tumour volume (gtv) of 10 lung tumours on the 10 respiratory phases of a 4D ct scan. The coefficient of variation (cov) and the percentage shared internal target volume (sitv) of the 6 physicians for each patient was used to assess inter-and intra-observer variability.
analysis of variance was performed to assess differences in inter-and intra-physician variability based on patient case difficulty, respiratory phase, physician seniority, and physician observer.
Results: Inter-physician percentage sitv for primary tumour ranged from 31.1% to 83.3% [standard deviation (sd): 4.4%-15.8%] and from 16.4% to 66.8% (sd: 5.8%-21.1%) for nodes. Intra-physician sitv for primary tumour ranged from 59.6% to 72.7% (sd: 13.0%-23.9%), and from 28.3% to 57.0% (sd: 18.6%-34.2%) for nodes. Analysis of variance for covs found case difficulty (easy vs. difficult) to be significant for inter-physician primary tumour and intraphysician nodal disease delineation. Physician seniority, respiratory phase, and individual physician were not found to be significant for tvd error.
Conclusions: High observer variability in tvd continues to be a major source of error in the 4d ct era for lung cancer. Inter-physician variability appears to be the more significant source of this error than intra-physician variability. development of measures to reduce inter-and intra-observer tvd variability are necessary to the delivery of high-quality radiotherapy.
Stereotactic Body Radiotherapy for Inoperable Patients with Early
Stage Non-Small-Cell Lung Cancer Taremi M, Dahele M, Bezjak A. Princess Margaret Hospital, University Health Network, University of Toronto, Toronto, Ontario.
Background and Objectives: Stereotactic body radiotherapy (sbrt), a technique to deliver high-dose radiation in each fraction, is expected to provide high rates of local control.
Methods: Patients eligible for our lung sbrt research Ethics Boardapproved protocol included those with inoperable early-stage nsclc (T1/T2, N0, M0), and patients with a limited number of pulmonary metastases.
Two dose/fractionation (fr) schedules for peripheral tumours are 48 Gy/4 fr for T1 and 54-60 Gy/3 fr for T2 tumours. If the tumour is in proximity to midline structures, 60 Gy/8 fr or 50 Gy/10 fr is used. Toxicity and tumour response are assessed using Common Terminology Criteria for adverse Events v.3 and the response Evaluation Criteria in Solid Tumors criteria respectively.
Results: Between December 2004 and July 2008, 111 patients (median age: 72 years) were treated. The data for 96 patients with early-stage non-smallcell lung cancer (100 lesions) and a median follow-up of 16.4 months were analyzed for this report. In patients with at least 6 months of follow-up, we observed 42 partial responses, 35 complete responses, 10 stable disease, and 11 disease progression. local failure occurred for 9 lesions, 5 of which were treated with 50 Gy/10 fr.
The estimated 3-year overall survival was 48% [95% confidence interval (ci): 32% to 62%]; cause-specific survival was 83% (95% ci: 72% to 94%). The most common acute toxicity was fatigue (42 patients). No patient had grade 4 or 5 toxicity.
Discussion and Conclusions: In early-stage nsclc, sbrt is an effective and well-tolerated treatment. However, careful patient selection, attention to planning and treatment delivery, and ongoing follow-up is needed to fully define the therapeutic ratio for this technique.
